Spectral and biological evaluation of a synthetic antimicrobial peptide derived from 1-aminocyclohexane carboxylic acid.
Ac-GF(A6c)G(A6c)K(A6c)G(A6c)F(A6c)G(A6c)GK(A6c)KKKK-amide (A6c=1-aminocyclohexane carboxylic acid) is a synthetic antimicrobial peptide (AMP) that exhibits in vitro inhibitory activity against drug resistant strains of Staphylococcus aureus, Acinetobacter baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa, Enterobacter aerogenes, and Enterococcus faecium at concentrations ranging from 10.9 to 43μM. Spectroscopic investigations were conducted to determine how this AMP interacts with simple membrane model systems in order to provide insight into possible mechanisms of action. CD and 2D-(1)H NMR experiments indicated this AMP on binding to SDS and DPC micelles adopts conformations with varying percentages of helical and random coil conformers. CD investigations in the presence of three phospholipid SUVs consisting of POPC, 4:1 POPC/POPG, and 60% POPE/21%POPG/19%POPC revealed: (1) The interactions occurring with POPC SUVs have minimal effect on the conformational diversity of the AMP yielding conformations similar to those observed in buffer. (2) The interactions with 4:1 POPC/POPG, and 60% POPE/21%POPG/19%POPC SUVs exhibited a greater influence on the percentage of different conformers contributing to the CD spectra. (3) The presence of a high of percentage of helical conformers was not observed in the presence of SUVs as was the case with micelles. This data indicates that the diversity of surface bound conformations adopted by this AMP are very different from the diversity of conformations adopted by this AMP on insertion into the lipid bilayer. CD spectra of this AMP in the presence of SUVs consisting of LPS isolated from P. aeruginosa, K. pneumoniae and Escherichia coli exhibited characteristics associated with various helical conformations.